Tissue- and sex-specific regulation of CYP19A1 expression in the Atlantic croaker (Micropogonias undulatus).
To better define the tissue- and sex-specific roles of aromatase in fishes, we have isolated a CYP19A1 cDNA sequence from a well-developed model of teleost reproduction, the Atlantic croaker (Micropogonias undulatus). This cDNA encodes a protein which has high identity (57-90%) to known CYP19A1 proteins and segregates with teleost CYP19A1 proteins in molecular phylogenetic analysis. In both sexes, the gene encoding Atlantic croaker CYP19A1 is expressed primarily in gonadal tissue, but also in the brain and other tissues at much lower levels, as determined relative to ribosomal 18S RNA expression by real-time quantitative RT-PCR. In females, the highest levels of CYP19A1 mRNA are found in the developing ovary compared to spawning, regressing and resting ovaries. In contrast, testicular CYP19A1 expression is lowest in developing testes and increases in spawning and regressing testes, although there were no statistically significant differences between stages. Brain CYP19A1 mRNA levels are lower in animals with developing gonads compared to spawning fish. In vitro treatment with human chorionic gonadotropin (10 IU/ml) for 6 or 24h increases CYP19A1 mRNA approximately 16- and 43-fold, respectively, in isolated Atlantic croaker ovarian follicles, but has no effect on CYP19A1 mRNA in testicular or brain minces. Six hour in vitro treatment with sex steroids (estradiol, testosterone or 17,20 beta,21-trihydroxy-4-pregnen-3-one; 290 nM) does not alter CYP19A1 mRNA in ovary, testis or brain. The regulation of CYP19A1 in the Atlantic croaker therefore differs in a tissue- and sex-specific manner.